Fine particulate matter (PM2.5) enhances FcεRI-mediated signaling and mast cell function.
Persistent exposure to ambient fine particulate matter (PM2.5) can exacerbate allergic diseases in humans. Mast cells play an important role in allergic inflammation in peripheral tissues, such as skin, mucosa, and lung. Engagement of the high-affinity Fc receptor leads to mast cell degranulation, releasing a variety of highly active mediators including histamine, leukotrienes, and inflammatory cytokines. How PM2.5 exposure affects mast cell activation and function remains largely unknown. To characterize the effect of PM2.5 on mast cells, we used bone marrow-derived mast cells (BMMCs) to examine whether PM2.5 affected FcεRI-mediated signaling, cytokine production, and degranulation. Exposure to high doses of PM2.5 caused pronounced apoptosis and death of BMMCs. In contrast, exposure to low doses of PM2.5 enhanced mast cell degranulation and FcεRI-mediated cytokine production. Further analysis showed that PM2.5 treatment increased Syk activation and subsequently phosphorylation of its substrates including LAT, PLC-γ1, and SLP-76. Moreover, PM2.5 treatment led to activation of the PI3K and MAPK pathways. Intriguingly, water-soluble fraction of PM2.5 were found responsible for the enhancement of FcεRI-mediated signaling, mast cell degranulation, and cytokine production. Our data suggest that PM2.5, mainly water-soluble fraction of PM2.5, could affect mast cell activation through enhancing FcεRI-mediated signaling.